There have been a number of studies on the implication of revenue diversification especially on bank performance and risk, both in the context of developed and emerging countries. This paper examines the effect of revenue diversification on bank performance and bank risk by studying 101 conventional commercial banks in Indonesia over the period of 2010-2014 resulting in 505 observations. By employing panel least square technique, our results show that revenue diversification negatively affects bank performance. From the findings, we can conclude that diversified banks are riskier than specialized banks. The risk is diminished when state-owned banks diversify their business. Joint venture banks are riskier than other banks when they engage in non-interest income activities. 
INTRODUCTION
Around the world, the banking industry has developed along with the development of technology and globalization. It started with traditional activities which are collecting funds from depositors and distributing it to borrowers. The shift from traditional activities to nontraditional activities has further started since the banking deregulation applied in many countries (e.g. cross-state ownership in the US, financial deregulation package of 88 in Indonesia). This has led the banking activities have been varied, not only collecting and granting funds but also engage in trading activities, providing insurance, providing brokerage services, and other services.
There have been a number of studies on the implication of revenue diversification especially on bank performance and risk, both in the context of developed and emerging countries. Research in the US banking conducted by Stiroh (2002) examines how the non-traditional activities affect bank profit and risk. In aggregate, non-interest revenue shows volatility but negatively correlated with risk-adjusted return. Another finding is that trading revenue contributes to increasing bank risk. Chiorazzo et al. (2008) , by studying Italian banks, find that a shift to non-interest income is a benefit for both large banks and small banks. Small banks can get gains from the diversified source of income, while large banks are also benefitted as it can cover higher operating cost after investment in new technology.
The benefits of revenue diversification have also been proved by Klein and Saidenberg (1998) , Stiroh (2002) , Stiroh et al. (2004) , Elsas et al. (2010) . Considered, revenue diversification is beneficial and provides greater performance, even though it is more volatile. Elsas et al. (2010) find that there is an indirect effect of revenue diversification on bank value. Sanya and Wolfe (2011) document that revenue diversification decreases risk and increases the profitability of banks in emerging economies. Similarly, Meslier et al. (2014) find that banks (local or foreign banks) which are diversified in their income have a higher profit, but this only works for those having low exposures to SMEs.
On the other side, there has been an inconclusive finding in the literature regarding the effect of revenue diversification on bank risk. Acharya et al. (2006) find that revenue diversification is not associated with bank risk. Some also reveal that revenue diversification does not increase bank stability, but it does not decrease bank risk as well. explains that expanding into more non-interest revenue leads banks riskier particularly for investmentoriented banks. also finds that savings and cooperative banks are more stable and profitable if their non-interest activities are increased. DeYoung and Roland (2001) explain that the volatility of bank earning come from the switching of relationship based loan to feebased activities which typically has no relationship element. Subsequently, it creates their earnings more volatile. Moreover, the increasing of fee-based activities can increase the operating leverage of bank to meet the additional fixed labor inputs.
Our present paper here is aimed at reexamining the impact of bank diversification on performance and risk by studying Indonesian banks which is an emerging market. Like in other countries, Indonesian banks have also diversified their business along with the advancement in the information technology, the deregulation, and the globalization. We focus on Indonesian banks due to banking is still the main locomotive of financial intermediation activities in this country (Trinugroho et al., 2014) . Going deeper, we look at the impact of revenue diversification for different types of banks based on the ownership structure. Pennathur et al. (2012) , using data from banks in India, find that foreignowned banks are more diversified while public sectors banks with higher levels of government ownership have lower fee-based activity.
According to Sanya and Wolfe (2011) , revenue diversification can be defined as the extent to which banks generate incomes separated from loan portfolio. Bank revenue diver-sification is not only pronounced in advanced countries but also recently in emerging countries. They also explain that non-interest income activities come from securities underwriting, insurance, real estate investment and others. Expectedly, the larger the business scopes could increase the bank profitability. Elsas et al. (2010) find that diversification directly increases bank profitability and indirectly affects market value. They also find that shifting to non-interest activities could lower cost-income ratios which subsequently lead banks to gain a higher margin. According to Landskroner et al. (2005) , the increasing of the scale and scope of operations can improve the profitability and operational efficiency. It could also improve asset quality Apergis (2014) . Some empirical studies have found that non-interest activities have a positive impact on banks' performance (e.g. Chiorazzo et al., 2008) . Chiorazzo et al. (2008) also find that large banks can get more benefit than small banks due to they have more capability to manage the operating leverage associated with fee-based activities. Besides that, large banks can utilize new technology such as online services to sell additional products.
Turn to the effect of income diversification on bank risk; it is widely considered that the more the diversification, the riskier the bank should be. However, mixed findings are found in the literature. Stiroh (2002) reveals that noninterest income is much more volatile than interest income. Fee-based activities are more volatile than interest-based activities (Stiroh & Rumble, 2006) . Trading activities are also considered to increase bank risk because it heavily depends on uncertain market conditions. Fee-based income and commission income positively and significantly drive bank risk in small banks. Further, more trading income is also associated with higher risk (Lepetit et al., 2008) .
On the contrary, Pennathur et al. (2012) find that fee-based income significantly reduced risk in the case of public sector banks. Fee for investment service such as brokerage fee can reduce the probability of failure. However, it becomes risky when banks can not cover operation fixed cost due to this activity (DeYoung & Torna, 2013) .
The issue of ownership structure should be taken into account to discuss the impact of diversification strategy on risk and performance of banks. Considered, there are two types of banks that have different characteristics. First, state-owned banks or public banks should be included. Those banks typically engage more on traditional banking activities as they have to help the government in the country development by channeling more loans. However, state-owned banks are commonly large. Second, the role of foreign banks should also be considered. Generally speaking, foreign banks' presence in the developing countries could bring a benefit as they have advanced technology enabling them to perform more efficient (Trinugroho et al., 2014) . Pennathur et al. (2012) document that public banks seek less fee-based income but they obtain more in brokerage income or service-based income. On the other side, domestic private banks and foreign banks have higher feebased income. Meanwhile, Williams and Prather (2010) argue that foreign banks have higher income volatility and hold more capital. However, they could manage the risk as they tend to have better networks, partnership, and connection with international conglomerates (Berger, 2010) . METHOD
Sample and Data
We study conventional commercial banks in Indonesia over the period of 2010-2014. However, we exclude banks that have been merged and acquired, with incomplete information, and have negative equity. Banks with negative equity should be excluded due to they create difficulty in measuring the Z-score. Thus, this study finally obtains a sample of 101 banks during 2010-2014 resulted in 505 observations. Data on bank-level variables (income, assets, loan, equity, and others) are gathered from financial statements which are provided by the Bank Indonesia and the Indonesia Financial Services Authority (OJK). As a highly regulated industry, banks have to disclose their reports periodically. Going deeper, we also divide the sample into six types of banks based on ownership which are state-owned banks, foreign exchange commercial banks, non-foreign exchange commercial banks, regional development banks, joint venture banks, and foreign-owned banks.
Revenue Diversification
Our main explanatory variable is revenue diversification (DIV). Bank income sources are divided into two major categories (interest and non-interest incomes). Non-interest income could be broken down into fee-based income, trading income, and other income. Referring to the work of Elsas et al. (2010) , we measure diversification index as follow:
INT is gross interest revenue, FEE is net fee-based income, TRAD is net trading income, OTH is net of all other income, TOR is total operating revenue and equal to the sum of INT, FEE, TRAD, and OTH. The value of DIV is between zero and 0.75. A zero value means that a bank has only one source of income (specialized), but if the value of DIV is 0.75, it means that a bank has balanced income.
Going deeper, we also divide the noninterest incomes to carefully investigate which source of non-interest income has an impact on performance and risk. Fee-based incomes consist of fee and administration, provision, commission, dividend, and profits from investments in equity method. Trading income consists of mark to the financial market asset, the profit of spot and derivative transaction, and the profit from selling the financial asset. Other income is other income accounted in the financial report.
Bank Performance
Bank performance is represented by accounting performance which is ROA (the ratio of return on asset).
Bank Risk
Bank risk is measured by Z-Score which shows the probability of a bank's failure. A smaller value of Z-Score means higher risk.
Bank Specific Characteristics (Control Variables)
Bank Size (Assets) is measured by the natural logarithm of total asset (LNASSET). Bank Growth is the growth rate of total assets (GROWTH). Bank Capital (Equity) is the ratio of equity to total assets (EQTA). Bank Loan is the ratio of total loans to total assets (LOANTA)
Empirical Model
The regression models to be estimated are presented below:
We estimate the models using fixed effect least square technique (static panel data method). However, for robustness check, we also employ the dynamic panel model. Table 1 provides the descriptive statistics  of variables, while Table 2 exhibits the descriptive statistics based on ownership types. Table 3 shows correlation matrix of variables. The correlation between the DIV and ROA is 0.03802. Despite the small value, it still indicates a posi- tive relationship. The correlation between DIV and Z-SCORE is -0.10179. It indicates that revenue diversification increases are positively correlated with bank risk. Table 4 provides the regression results. Surprisingly, result shows that diversification index is negatively and significantly associated with bank performance which is not consistent with some previous findings findings ( Landskroner et al., 2005; Lepetit et al., 2008; Elsas et al., 2010; Sanya & Wolfe, 2011) in which diversification strategy could bring positive impact on bank performance. Some arguments may explain this contradictory finding. First, as mentioned by Trinugroho et al. (2014) , Indonesian banks have higher interest margins than banks in other countries particularly in the Asia. Therefore, shifting from interest-based income to non-interest activities could reduce their overall financial performance. Second, the small proportion of non-interest income may not sufficiently enough to cover the increasing fixed costs due to the shifting to non-interest activities.
RESULT AND DISCUSSION

Descriptive Statistics and Correlation
Empirical Results
Our result also exhibits that diversification index is negatively and significantly correlated with Z-Score which means that revenue diversification leads banks to be riskier. Diversified banks have a higher risk than specialized bank (Lepetit et al., 2008) . Arguably, diversification activities bring banks to a new environment which it is more unstable and uncertain.
Results of our control variables reveal that the ratio of equity to total assets and the ratio of loan to total assets are positively associated with the Z-Score. It means that banks having a higher proportion of equity in their financing Table 2 . Continuou are less risky than those with lower equity financing. We also find the positive effect of the ratio of loan to total assets on return on asset (performance) which could be explained by the fact that the more the proportion of assets is allocated for loans, the higher the return that banks could get. Bank size which is proxied by the natural logarithm of the total asset has a positive and significant effect on ROA and Z-score which means that large banks are more profitable and less risky. However, we also find that bank growth is negatively associated with the return on assets. The table reports the result for panel least square regression. The p-value is presented in parentheses. * , * * and *** indicate significance at the 10%, 5%, and 1% level.
Table 5 presents the regressions results for different types of non-interest incomes. Feebased income does not significantly affect performance and risk. Similarly, no significant influence is found for trading activities neither on performance nor risk. Revenue generated from another source has a positive effect on Z-score which means it significantly reduces bank risk. Table 6 provides the regression results on the impact of diversification on performance and risk based on ownership types. Diversification is found to be positive and significant on Z-Score of state-owned banks. It means that revenue diversification contributes to reducing the risk of state-owned banks. However, no evidence is found for performance. The impact of revenue diversification on performance is found to be positive and significant for joint venture banks. More diversified revenue would lead to improving the performance of joint venture banks. However, our result also presents a negative coefficient of diversification on Z-Score for joint venture banks. It means that risk increases when the banks engage more in non-interest activities. No significant effect of diversification on performance and risk for domestic private banks, regional development banks, and foreign banks.
Robustness Check
We also conduct some robustness checks to assure that the results are consistent and robust. First, we exclude 5% outliers. Our variable of interest which is revenue diversification still has a negative impact on performance. Likewise, more diversified banks are found to be riskier. Second, we change the measure of the level of revenue diversification. We follow the work of Laeven and Levine (2007) . On performance and risk, the coefficients of diversification are consistent with the results presented in Table 4 .
CONCLUSION AND RECOMMENDATION
This study examines the effect of revenue diversification on bank performance and risk. We also investigate which revenue sources contribute to bank performance and bank risk. The table reports the result for panel least square regression. The p-value is presented in parentheses. * , * * and *** indicate
Going deeper, we also take into account the role of bank ownership. Our results do not confirm most previous studies on the effect of income diversification on performance. We find that income diversification decreases bank performance. However, we do find that diversified banks are riskier than less diversified banks. Indonesian banks are benefited from the high-interest margin. Shifting to non-interest activities may not beneficial at this time. Also, they relatively only have a small share of non-interest revenue, considerably, it is not sufficient enough to drive bank performance.
The result of the effect of revenue diversification on bank performance and bank risk based on ownership type shows that only joint venture banks can get benefit from revenue diversification. State-owned banks show a risk reduction when they are more diversified. On the other hand, joint venture banks show riskier than other banks when they are more diversified.
However, relatively short period of this study could be a limitation as it could not capture the period during the global financial crisis. We suggest that future research could explore the effect of bank diversification on performance and risk by looking at the matter of financial crisis period. Looking at the impact of pre-crisis, crisis, and post-crisis could bring a deeper insight. Also, we do not employ the dynamic panel estimation as one may argue that its previous value determines the level of revenue diversification.
